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The Rapid Diagnosis of Leptospirosis: A Prospective Comparison of the Dot Enzyme-Linked
Immunosorbent Assay and the Genus-Specific Microscopic Agglutination Test at
Different Stages of Illness

The microscopic agglutination (MA) test is considered the to lO-d-old cultures of L. bijlexa serovir Patoc I were used
serodiagnostic test of choice for leptospirosis' Il, 11, but as antigen. Briefly, antigen disks were prepared by "dot-
its complexity limits its use to reference laboratories. Sim- ting" I liL of leptospiral antigen (770 ng of protein, Lowry
pler techniques have been described, but information is method) on the dull side of S-mm nitrocellulose f ilter disks.
lacking on their relative merits and adaptability to endemic Antigen disks were then placed in wells of flat-bottomed
areas where sotthisticated laboratories may be absent. The microtiter plates and blocked with 75 psL of triethanol-
1gM-specific dot ELISA was recently shown to be corn- amine-buffered saline (TBS) containing 5%o bovine serum
parable to the classic MA test in its ability to detect recent albumin for 1 min with shaking on a plane rotator. After
exposure to leptospires; it is also rapid and simpler to use aspiration of blocking solution, 50 piL of patients' sera
13). The -- nus-specif ic MA test uses a single broadly reac- at a dilution of 1:8 was added to wells, agitated for I win.
tive, nonpathogenic antigen J41 - Leptospira b~fexa sero- and incubated for 30 min at room temperature (-.23 C).
var Patoc I - to replace a battery of antigens. We prospec- Wells were washed three times with 100 VL of TBS con-
tivelycompared thestnsitivity and specificity of these two taining a 0.05% concentration of the surfactant nonidet
tests in patients with proven leptospirosis that was usu- P-40. Fifty microliters of horseradish peroxidase-conjugat-
ally severe and often late in its course. ed antibody to human 1gM at a dilution of 1:200 was then

incubated with antigen disks for 30 min at room tempera-

PatintsandMelodslure. After washing as above, 50 tiL of peroxidase~chronio-
Patiets sd Mehodsgenic, precipitable substrate (4-chloro-l-naphtol (Kirke-

Psu1ents. The study was conducted at the San Laizaro Saard & Perry Laboratories. W.ithersburg, Mdl), diluted
Hospitul. Manila, the national infectious disease hospital in illS, was added to test wells, shaken, and incubated
of the Philippines. during the rainy-season months of Sep. for 30 win. Antigen disks were then washed three times
tembet through November 1985 and July through October with TIIS and read. Both positiv'e and negative controls
1986. Sera were collected from patients ý116 y old. Cases were incorporated into each assay. Positive reactions ap-
were classified as severe if renal dysfunction, jautidice, or peared as clearly defined blue-purple dots.
signs of bleeding were prset CGetus-specfir MA test. The procedure followed was

bia~osis ofIcposplsis l~ptosirois ws dag. that of the classic MA test, except that I.- btfllea scrovar
nosed on the basis of a fourfold or greater rise in anti. Pialm~ I wat used tki the soic antigen instcad of thle usual
body titer, as deterninied by the MA test1 or by the isola, battery of 24 pathogenic serovars. Tenl, to 14.d-old cul-
tion of leptospires fromt bloodi or urine. Only serologicil ture% wete centrifuged fur 5 inin at SW0 g. and 0.1 till
auluts front Patients havjig confirmed dlscsw wer analivd. of supernatant was usted a% antigen. Thi% was added to

1gM-spedfk dot EUJSA. Thei dot EI.IA piroedure 0.1 till, of wea, and both test mixtiures and controls wetre
followed was that of Pappas at at 13, 51, except t1tai wiv incubated for I It at 28-110 C. Vach *ell wii then exoni-

Itted for agglutinaition by using a dark-ficld ticro-cope.
Sera xthowitg positive reactions at 1:100 were then tend

Recevedforpubicaion30 Jne 957andin ~ ~ at 1 'w06D- further dilution,% uere read if there was a posh.
Noveber59livte reaction at [:5600. Thie endpoint aggluwitttion titer

Infonedcoeent i~aobrlnedIeo th patctO. ad th v %%- a% the highest dilution juivirtS >5% agglutintation of lep.
wsapiroved by the conunitte fir the proctmOnn of humianti vu. tospires.

iecos of the U. S, Naval Medical Itew.arc Unit Nutubist 2. Stud), des-gn andstatietiraoIanafrxms In all cases. sara
The Opinion- and asserions containted heeein air those of the uwere assayed ofo lcptospiral antibody when the patients

authors anti are 1nor to It Constued asofic4a o(r1WO % Nn~relectin were admitted to the hospital. Additional serum %specieni'
-'.C Views- Or fit U.,1. Opamnent ot the Navy or the Naval Set. werec subsequently taken frioni moxt patient-., either to as-
vice at tatte. lablih a diajtosis or to detect changes in antibody titer.

This wofk was% vupported by rutnd% provided to lorki Unit Only wheit sera %vs-ar assayed by bill dot li.ISA anti MA
)NMt62770AS70 AN 31$ to, the Naval Medical Researvii and De. simnultaneouslyý were the results of a test included. I'lic dot
velopmnt Commttand. EI a viiei h hratoc leprl o-we think D~r. Dora iba (mflniute othledical ReArch. Kuala IAwapsiiefthcartrii bupuledt
Lunilt. Malaysi) for advice and for luos'idlrng L. hifkesu Patoc were present at serum dilution% of 138. Thei NIA test was
I at% I lri't'h; 7Aiatapc foe %aatin up the dot El. biA. positive if there was >50%? agglutination of leptospires.

Pieawe addicts reluetos (14fo epintst to the Iublications Otficv- at a scranm dilution ý 13(01. The nunittv; of patient% test.-
Ui. & Nasal Medical kmueaz.h Unit Numbe; 2. AKt) San l'vats. ing positive by each ttuethos were compa"e by X1 witit
0140.~ Californa" 9562. Vates's correcion.
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The specificity of the two assays was determined by test- 100-
ing sera from patients with the three diseases most corn- 90-
monly confused with leptospirosis at the study hospital: '
viral hepatitis, falciparum malaria, and typhoid fever. -

Z 70-
0

Results6e-
Patients. There were 27 men and five women, ranging _ -

in age from 19 to 44 y (median age, 30 y). Most patients 4o
had received antibiotics before hospital admission, and

"" 75% had severe disease. One hundred three sera were as- 30

sayed. In five patients only an admission specimen was 20
obtained; the other 27 patients were tested on more than to
one occasion.

Diagnosis of teptospirosis. A positive diagnosis was DOT MAT Both Either
made on the basis of a fourfold rise in antibody titer alone
in 19 patients and on isolation of leptospires alone in four Figure 2. Overall sensitivity of the dot ELISA (DOT)poiie and the MA test (MAT). III, Positive in the initial assay;
patients. The remaining nine patients had both positive H, positive in any (initial or subsequent) assay.
cultures Pad fourfold rises in titers.

Senstivity. Overall, 51 (50%) of 103 dot ELISA tests
and 5,5 (53%0) of 103 genus-specific MA tests were posi- repeat testing ,807o% of patients would have been diag-

. tive, There was a trend for the dot ELISA to be more sen- nosed by either test alone (dot ELISA. 78%0; MA, 94%).
.-iive in the first week of illness (47% vs. 29% positive) On initial testing, nine patients (28%) were only positive
and for the MA test to be more sensitive during the third by dot ELISA and four (13%) only by the MA test, On
week of illness (70% vs. 45% positive; figure 1). These repeat testing, five patients were positive only by dot ELISA
differences, however, were not statistically significant and &even only by the MA wst.
(P> .0. wpOicity. Sera from 24 patients with viral hepatitis.

All 32 patients had at least one positive assay on subse- 24 patients with faldparum malaria, and 24 patients with
quent testing (figure 2), and in 22 patients (69%), either typhoid fever were assayed by both dot ELISA and the
the admission dot EUSA or the MA test was positive. The genus-specific MA test. All tests were negative
dot ELISA was slightly more sensitive as an initial scrcen-
in# test thin was the MA (56% vs. 41%* positIhc), but witll

rs. Al accurate. rapid method for dagnoising leptospirosis
has vital Imtportance for both clinician and patient. hlie

70' results of thiN study are therefore encouraging., Using both

61, teist, wc diagnosed 22 (69%) of the 12 patients on an ini-
t, tial %crum aismy, and upon repeat testing, the diagnosis

was inade in the renaining 10 (figure 2). hlie sensitivities
of each test method Could have Woen improved by lowevr-

so, ing the threshold of posiiivity. Accepting lower cutorf
L as valus, lhowever, would have risked detecting low levels of

antibody front previout c-Aposnre rather than a serologi.
cal res"pose to acute infection. hei lpecIficiy wa% excel-

i, lent. There were no falte-po.itivc re.ult% in 72 ,era fronm
Spatlint., having dis•ases that are often clinically confused

with lepr•osirotis.
L No clear-cut advantage% of either mnethod emerged front

ill We" 2nd Week 3'd Week Alter 3(d thi; study. lheie was a trend for the dot V.l.I•%A to be the
Itn t Int- 351 In-201 Weak more ,ens1iti•v of the two tesut during the first week of

In-311 illness. although difference% were not statistically signifi.

Aigure 1. Se!tsitivhtie of the dot EI.IAt (U) and the MA Cant (ligure I1). Other authors have found that leptospiral
test (0) by wetk of illness, expressed in percentage- of antilbodies detected by EI.IS4 appear early 161. There was
sera that lested Iv'itlve. Their were no statisiCally sig- al2o a nonsignificant ilrnd toward ithe MA itt being more
nirinltnt differenes btetcw n the two l ests,. %,nsitive during lhc third week of illuem (figure I). llTs
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trends require further evaluation before recommendations References
can be made concerning advantages of one method over I. Wolff JW. The laboratory diagnosis of leptospirosi6. Publi-
another at a particular stage of disease. The dot ELISA cation no. 183, American Lecture Series. Springfield, Ill:
results were available within 5 h after blood specimens were Charles C. Thomas, 1954
received and MA test results were available within 4 h. The 2. Galton MM, Sulzer CR, Santa Rosa CA, Fields MJ. Applica-
dot ELISA was more difficult to perform than the MA tion of a microtechnique to the agglutination test for lep-
test, but the interpretation of results was easier. The dot tospiral antibodies. Appi Microbiol 1965;13:81-5
ELISA required no electrical equipment and only one di- 3. Pappas MG, Ballou WR, Gray MR, Takafuji ET, Miller RN,
lution, whereas a dark-field microscope and several dilu- Hockmeyer WT. Rapid serodiagnosis of leptospirosis using
tions were needed for the MA test. the IgM-specific dot-ELISA: comparison with the micro-

In conclusion, both tests proved suitable for use in the scopic agglutination test. Am J Trop Med Hyg 1985;34:346-54
general diagnostic laboratory and both effectively diag- 4. Co6 CD. Alexander AD, Murphy LC. Evaluation of the heno-

nosed acute leptospirosis. We recommend their use in areas lytic test in the serodiagnosis of human leptospirosis. J In-

where this potentially fatal disease remains a public health fect Dis 1957;on0J:210-8

problem. Recently the dot ELISA has been further refined 5. Pappas MG, Hajkowski R, Hockrteyer \VT. Dot enzyme-linked
into single- and multiple-antigen "dipsticks" (71. Improve- immunosorbent assay (dot-EI.ISA): a micro technique for
ments such as these offer the hope that in the future the the rapid diagnosis of visceral leishmaniasis. J Immunot
diagnosis of leptospirosis can be made even simpler and Methods 1983;64:205-14
perhaps can even be made available to rural areas where 6, Thiermann AB, Garrett LA. Enzyme-linked imnunosorbent
standard laboratory facilities are aL ent. assay for the detection of antibodies to I.eptospira interro-

gans serovirs hardJo and pomona in cattle. Am J Vet Res
GEORGE WATTW, LILy M. AI.OutzA, LAURENA P. PAURRE, 1983;44:884-7

MARIA LINDA ThAZON, LARRY \V. LAUGHLIN 7, Pappas NMG. Rapid serodiagnosis or parasiticinfectiom by dot-
U. S. Naval Medical Revsarch Unit Numwber 2. ELISA tising "dipsticks." Trans R Soc Trop Med H1Iy
Manila. Philippines 19M.;80:1006
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